214                    TEE ELECTRIC FURNACE
Induction furnaces have no electrodes at all, but the molten steel is in the form of a ring, and an electric current is induced in. this ring of molten steel, in the same way as in the secondary winding of the ordinary electric transformer.
Resistance furnaces for making steel have been constructed by Mr. Gin who used a long folded channel containing the molten metal, which is heated by a large electric current introduced by means of water-cooled electrodes at the two ends of the channel.
SERIES-ARC FURNACES
The Heroult furnace is the best-known example of a series-arc furnace applied to steel-making. This furnace was described by Dr. Haanel in 1904, and an account will first be given of the small furnaces in operation at that time.
The Heroult steel furnace, Fig. 93,l resembles a Wellman tilting, open-hearth furnace, from which the gas and air ports have been removed, and with the addition of two vertical carbon electrodes, CC. The furnace is heated by two electric arcs, one between each electrode and the slag or melted metal beneath it. The current passes down one electrode, through the metal and up the other electrode.
The lining of the furnace is constructed of dolomite bricks, J3, and crushed dolomite, L. A is the roof, made of silica-brick, and M. is the molten steel, which is covered with a layer of slag S, as in the ordinary gas-fired furnace. The furnace is built in a steel case or jacket, and, unlike the open-hearth furnace, the roof, A, is also covered with steel plates, E, and is provided with eyes, not shown in the figure, by which it may be lifted -off the furnace. The weakest part of the roof is around each electrode, and this part has been strengthened by water-jackets, /, which enable a closer fit to be maintained round the electrode, and so reduce the loss of heat and prevent the exposed parts of the electrodes from becoming red hot, and wasting in the air. As an alternating current is used, it is not desirable to have iron or steel plates on the part of the roof between the electrodes CC, as this would increase the inductance of the electric circuit and lower the power-factor of the furnace; bronze plates, F, are therefore used, to cover this part of the roof. The charging doors, DD, in this furnace are placed at the ends. The electrodes are square in cross-section, and are vertical when the furnace is upright, but on account of the tilting motion of the latter, they cannot be suspended as in- the ore-European Commission Report, 1904, Fig. 4.erve that this has-a bad effect on the electrodes; .the gases returned to the hearth contain a notable
